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CANYON SUBDRAIN DETAIL

dmomin emNOWIM.• enema •••=. ••••••

NATUR

TYPICAL BENCHING

•

TYPE A

--------------

PROPOSED COMPACTED FILL

OUND

COLLU AND ALLUVIUM (RE

•:%4

-7 .--BEDROCK

SEE DETAIL ALTERNAT "(PLATE G-2)

TYPE B

PROPOSED COMPACTED FILL

♦ (---NATURAL GROUND

•

TYPICAL BENCHING

0101110. 4.4110

/
/

COLLUVIUM AND ALLUVIUM (REMOVE) d (//

•
•O'

.4%
••••.

0,0
...

11'----BEDROCK

SEE DETAIL ALTERNATE "B"( PLATE G-2

PLATE G-I
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\\

ALTERNATIVE I:
PIPE AND FILTER MATERIAL 

FILTER MATERIAL: MN VOLUME OF 9 FT 3/ L IN. FT OF EQUAL MIXTURE OF NO.2 AND

NO.3 ROCK. PIPE: 6 ABS OR PVC PIPE OR APPROVED SugsrazirC WITH A MIN.
OF 8 I/4 IN. PERFORATIONS PER LINEAL FT IN 8,0770M HALF OF PIPE.

ASTM D275/1 SOR 35 OR ASTM D3034,SOR Sc OR

ASTAI D/527, SCND. 40 ASTM 0/785; SCAD 40

NOTE FOR CONTINUOUS RUN IN EXCESS OF 500 FT USE 8/N. 0/4. PIPE

• . . •

. . . • • • . •

0

6 'MIN.

c6 IMMIN.OPERLAP

ALTERNATIVE 2:
PERFORATED PIPE SURROUNDED WITH ROCK FILTER FABRIC 

FILTER MATERIAL: MIN. VOLUME. OF 9FT3/LIN.Fr OF 3/4 //V. MAX. ROCK

PIPE: ( /A/. PIA. ABS OR PVC PIPE OR APPROVED SUBSTITUTE WITH A MIN.

OF 6 1/4 /N. D/A. PERFORATIONS PER L/N64L. FT IN BOTTOM HALF OF PIPE-

FILTER FABRIC: NI/RAF/ /40 FILTER FABRIC OR APPROVED EQUIVALENT

Plate 6-2 

PACIFIC BOILS ENGINEERING._ INC. (
10E1E3 PROGRESS \ARY CYPRESS, 14CALIFORNIA (7 )220-077d
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A c

A „A •

A •
E

Alternative ..O• A
V A • 'n

No. 2   4- 41;

v
\,.........

Or
4 min.

Alternative
No. 1

2' min. key depth

I

Typical 2ft. X 2ft. gravel filled trench with 4in. diameter

ABS or PVC pipe or approved substitute. Provide min-
imum 8 perforations (1/4" dia.) per lineal foot in bottom
half of pipe. Pipe is to extend full length of buttress or
stabilization fill with a min. 4% gradient to outlet pipes.

.. 15' min. key width 1.1

NOTES:
1. ABS-ASTM D 2751, SDR 35 or ASTM 01527 Sched.40
PVC-ASTM D 3034, SDR 35 or ASTM D1785 Sched.40

2. Outlets robe provided every 100 ft. and joined to perf.
backdrain pipe by L or T s. Min. 2% gradient.

3. Gravel trench to be filled with approximately equal mixture of no, 2 and
no 3 rock

4. The necessity for upper stages of backdrains shall be deter-
mined in the field by the soil engineer or geologist. Upper
stage outlets should be emptied onto paved terrace drains

15'

••••••••••••••

backcut benched at contact

blanket fill-as required by soil
eng. or geologist (3` min.)

4"non-perforated pipe to-be placed at lot
lines or as designated by the soil engineer
or geologist

t-3 min. key depth

STABILIZATION/BUTTRESS FILL DETAILEVITE G-3 

PACIFIC SOILS ENGINEERING, INC.
W. a  102637  DATE  7/10/06
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TYPICAL TRANSITION LOT DETAIL

CUT LOT

on.

foivemeovelNI/1/ IffilAYto edit. AAA IT
Pt, Tv
vh/faiitwi

COMPACTED
FILL

D

UNWEATHERED
BEDROCK

.OVEREXCAVATE
AND REPLACE WITH
COMPACTED FILL

as.

Al4

NATURAL
GROUND

foo

5'
MN.

CUT- FILL LOT (TRANSITION) 

•

•

K.

i''cl° 2 

PLATE  G-4

••••

5'
MN.

NATURAL
GROUND

.." •.... .......
5'•• 0. """

•
-. 0".'n. .... 1 IMIN.

• •

• • 
t"--1 1 

.• • --o.

'Yi7////(/// 5' 
D3 / MIN.R

.UNWEATHERED
BEDROCK

OVEREXCAVATE
AND REPLACE WITH
COMPACTED FILL

PACIFIC_SOILS ENGINEERING, INC.
10653 PROGRESS WAY CYPRESS. CALIFORNIA (714)220-0770

W.D. 102637 DATE 7110/06



Provide a I:1 minimum
projection from design
toe of slope to toe
of key, 

Naturd slope to be
restored with
compacted fill.

Bockcut varies

 Toe of slope on
grading plan.

0-0- 2' min.
i n bedrock 14 15'min. ,

or approved., min. key depth 2x3
material

NQTE: I) Where natural slope gradient is 5:1 or less, see Plate G-6.
Where the natural slope approaches or exceeds the design
Slope ratio, special recommendations will be provided by
the soil engineer.

2) The need for and disposition of drains will be determined

by the soil engineer based upon exposed conditions.

Proposed grade

Compacted fill

Maintain mm. 15' width horiz.
from face of slope to
bench/backcut.

U
osui‘oble

C
o11ov‘um, 

-- RE-
001e

Tog

3* 7n.

width varies

—SIDE HILL FILL DETAIL
Natural Slopes 5:1 or Steeper

PLATE G-5 

PACIFIC SOILS ENGINEERING,_INC. _
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Detoil for Fill Slope Toeing Out on Flot Alluvioted Canyon

Toe of slope as shown an grading plan. - Compacted fill

r11 • inol ground surface to be restored with compacted fill.

Backcut varies. For deep
removals, backcut should be
made no steeper than 1:1 or as
required for safety considerations

Original ground surface

Anticipated alluvial removal
depth per soil engineer.

/4-- Provide a 1:1 min. projection from toe of slope as shown on grading plan to the
recommended removal depth. Slope height, site conditions, and/or local conditions
could dictate flatter projections.

'11114animmls-air-I

Plate G-6 
PACIFIC SOILS ENGINEERING, INC.-

W.O. DATE102637 7/10/06_
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Compacted Fillwriit,,,11,1,11,151,,,,, n),,,1

1.1..w.µ444-4-, +tti+4114•••• I 11

V.--

Selective Grading Detail for Stabilization Fill

Unstable Material Exposed in Portion of Cut Slope

0°55

Un51

/5'  
Finished Ground

\

Unweathered Bedrock
or approved material

l'tilted bock (min.)
If recommended by the soils engineer/geologist, the remaining
cut portion of the slope may require removal and replocement
with compacted fill (See Plate G-3)

I. Subdrains are not required unless specified.

2. "W" shall be equipment width (15s) for slope heights less than 25 feet. For

slopes greater than 25feet 'seashell be determined by the project soils

engineer/geologist. At no time shall "W" be less than H/2.

PLATE G-7

PACIFIC SOILS ENGINEERING, INC.

w p 102637  DATE  ,7110/06
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Skin Fill On Natural Ground

phal grade

/5 rnin.

originat top9gigony

/5'111th to 4e inetintaMed
from slope face to backart

min. key dianskrz5-5;2:r3'

.5 ;771h.-T--
flail d aSpayita7 of artzths rO A-

. ifetermthed &s al a'? lied cafteethas.
rf refafree, .fer detail Alarms 6'11

PLATE G-8
PACIFIC SOILS ENGINEERINGi
10653 PROGRESS WAY CYPRESS. CALIFORNIA (714)220-0770

w.0. 102637 DATE 7/10/06





ROCK DISPOSAL DETAIL

FINISH GRADE

CLEAR AREA FOR FOUNDATIONS,

UTILITIES AND SWIMMING POOLS.

(a3

03 c2B i E9 Ce

CR) 23 WINDROW
(TYPICAL)

NOTE: IF NECESSARY, OVERSIZED MATERIAL SHOULD BE REMOVED

FROM THE 15 FOOT ZONE WITH SPECIAL EQUIPMENT,SUCH

AS A ROCK RAKE,PRIOR TO PLACING THE NEXT FILL LIFT.

FINISH SLOPE FACE

TYPICAL WINDROW DETAIL (END VlEW)

HORIZONTALLY PLACED

COMPACTED FILL

••

II ))[EIIt21LL ifl
  /5 (MIN.)  

GRANULAR SOIL FLOODED

TO FILL VOIDS

NOTE: COMPACTED FILL SHALL BE BROUGHT UP AT A HIGHER ELEVATION ALONG WINDROW

SO GRANULAR SOIL CAN BE FLOODED IN A "TRENCH CONDITION".

PROFILE VIEW

—
tti fli I't IIi ii 2i i .ni— frr.=lii•-=• 7 rJ1=.111

111"41116111011111111spilso *III air

— M=111

PLATE G-IO
PACIFIC SOILS ENGINEERING, INC:
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Original topography

Cut slope 'l

Cut/Fill Contact 
11Shown on 'Grading Ran'

2)Shown on As Built'

Maintain min.15' fill
section from backcut

to face of finish slope

To 5
l.

61 c°"uvi

"7 cs4
15 min 

7",A-
P

min . key depth 2x3'

Bedrock or approved
foundation material

4.Min

width may
vary

Compacted fill

4( The cut 'portion of the slope should be
excavated and evaluated by the
Engineering Geologist/Soils Engineer

prior to constructing the fill portion.

FILL OVER CUT DETAIL PLATE G-I 

PACIFIC SOILS ENGINEERING, INC.
W.O.  102637  DATE  7/10/06 



SETTLEMENT PLATE DETAIL

T

/
*/./
2 1/2

2' X 2'X 1/4" STEEL PLATE

STANDARD 3/4" PIPE NIPPLE, WELDED TOP AND UNDERSIDE

OF PLATE.

3/4" 0 X 5' LONG GALVANIZED PIPE, STANDARD PIPE THREADS
TOP AND BOTTOM. EXTENSIONS THREADED BOTH ENDS AND

ADDED IN 5' INCREMENTS.

"0 SCHEDULE 40 PVC, ADD IN 5. INCREMENTS WITH GLUE JOINTS.

MAINTAIN 5' CLEARANCE OF HEAVY EQUIPMENT. HAND COMPACT

IN 2' VERTICAL INCREMENTS OR ALTERNATIVE SUITABLE TO

AND ACCEPTED BY SOILS ENGINEER.

HAND COMPACT INITIAL 5' ( VERTICAL) WITHIN 10' HORIZONTAL.

\ PLACE AND HAND COMPACT INITIAL 2' OF FILL PRIOR TO

ESTABLISHING INITIAL READING.

NOTE

BOTTOM OF CLEANOUT

PROVIDE A MIN. I THICKNESS OF SAND/GRAVEL BEDDING.

I) LOCATIONS OF SETTLEMENT PLATES SHALL BE CLEARLY MARKED AND READILY VISIBLE

(RED FLAGGED) TO EQUIPMENT OPERATORS.

2) CONTRACTOR SHALL MAINTAIN 10'HORIZONTAL CLEARANCE FOR HEAVY EQUIPMENT WITHIN 5'

(VERTICAL) OF PLATE BASE. FILL WITHIN CLEARANCE AREA SHALL BE HAND COMPACTED TO

PROJECT SPECIFICATIONS OR COMPACTED BY ALTERNATIVE APPROVED SOILS ENGINEER.

3) AFTER 5' (VERTICAL) OF FILL IS IN PLACE, CONTRACTOR SHALL MAINTAIN S' HORIZONTAL

EQUIPMENT CLEARANCE. FILL IN CLEARANCE AREA SHALL BE HAND COMPACTED (OR

APPROVED ALTERNATIVE) IN VERTICAL INCREMENTS NOT TO EXCEED 2 FEET.

4) IN THE EVENT OF DAMAGE TO SETTLEMENT PLATE OR EXTENSION RESULTING FROM

EQUIPMENT OPERATING WITHIN PRESCRIBED CLEARANCE AREA, CONTRACTOR SHALL

IMMEDIATELY NOTIFY SOILS ENGINEER AND SHALL BE RESPONSIBLE FOR RESTORING

THE SETTLEMENT PLATES TO WORKING ORDER.

PLATE G-12
PACIFIC SOILS ENGINEERING,INC.
w a  • 102637  DATE  (7/10/06



SURFACE SETTLEMENT MONUMENT DETAIL

FINISHED SURFACE
IMMEIMMEINIEWENIF

8" SCH. 40 PVC

#6 REBAR OR
3/4" GALV. PIPE

4" SCH. 40 PVC

3' TO 4' MIN.

APPROXIMATELY 3'
CONCRETE OR SLURRY

APPROXIMATELY 6"
EMBEDMENT INTO
COMPACTED FILL

PLATE G-12a

PACIFIC BOILS ENGINEERING, INC.
10653 PROGRESO WiKY CYPRESS. CALIFI:MNIA ' 0143111120-0770

w. o. 102637 DATE 7/10/06



TYPICAL

RETAINING WALL BACKFILL

O

FLAT TO 2:1 SLOPE

it

U

NATIVE BACKFILL

PROVIDE DRAINAGE
SWALE

11111/• 1=•111•0

121 I-4--H/2

NATIVE OR
SELECT BACKFILL

-11

///"."4//

4-INCH PERFORATED PVC. SCHEDULE 40 OR APPROVED ALTERNATE.
PLACE PERFORATION DOWN AND SURROUND WITH A MINIMUM OF
1 CUBIC FOOT PER LINEAL FOOT OF 3/4 INCH ROCK OR APPROVED
ALTERNATE. ENCAPSULATE IN MIRAFI 140, OR EQUIVALENT

O
PLACE DRAIN AS SHOWN WHERE PROVISIONS FOR
DRAINAGE THROUGH THE WALL CANNOT BE
ACCOMMODATED

H

111 ./// Yell/

DRAIN LATERALLY OR
PROVIDE WEEP HOLES
AS REQUIRED TO DRAIN
ABOVE FINISH GRADE

PLATE G-13 NOT TO SCALE

PACIFIC BOILS ENGINEERING, INC.
10E153 PROGRESS WAY CYPRESS. CALIFORNIA 17141220-0770

W.O. 102637 DATE 7110/061
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BE/IM/0 WALL

TYPICAL

CONCRETE HEADWALL

DETAIL

PLATE G-14

PACIFIC SOILS ENGINEERING. INC..
10e53 0001360111E IBS vkarr cvostE s s. CAuFOQNna MAI 220-04 70

\AL p, 102637 DATE 7/10/06



TYPICAL CANYON SUBDRAIN
OUT DETAIL

SEE GRADING DETAILS
PLATES G-1 & G-2

1
MEMEIMIN• 11 11•111111=1.

HEAD WALL.

?PERFORATED PIPE

El

CASE I
NOT TO SCALE

PROPOSED GRADE

Ca f
OUTLET €

NON-PERFORATED PIPE

4%

BOTTOM
OF REMOVAL

aN.-scof93,_r•f•

SEE GRADING DETAILS   CASE  
PLATES G-1 & G-2 NOT TO SCALE

00111,11MIMINIMIM

(PROPOSED GRADE

COf 90
LL

HEAD WALL 
HEAD WA

PI-PERFORATED PPE '`•..‘

4%  S.-Ca 93 

I ...(ADJACENT
GRADE

V`APQo
BEDROC2

PERFORATED PIPE
BOTTOM

OF REMOVAL

LEGEND:

Cafsto COMPACTED FILL TO 90% OF
LABORATORY MAXIMUM

COrg3 COMPACTED FILL TO 93 % OF
LABORATORY MAXIMUM

PLATE G-15

. APPROVED=
Q01 s TRENCH B:ACK FILLED

.70 PROJECT STANDARDS

BEDROCK-Z.

CONNECT TO
EXISTING
SUBDRA IN OR
TO APPROVED
STORM DRAIN

•

PACIFIC 801L9 ENGINEERING®
toe ®3 Rowiamoses war C+-Polie es. cALIFoicrytaa 6.11133 31620-0770

W..0 • 102637 DATE 7/10/06
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APPENDIX IV 

HOMEOWNER'S MAINTENANCE AND IMPROVEMENTS CONSIDERATIONS

Expansive Soils 

Some of the earth materials, which may be moved as part of the site grading, may be identified

as being expansive in nature. As such, these materials are susceptible to large volume changes

upon variations in their moisture content. These soils will swell upon the introduction of water

and shrink upon drying. The forces associated with these volume changes can have significant

negative impacts (in the foiiii of differential movement) on foundations, walkways, and other lot

improvements.

Homeowners purchasing property and living in an area containing expansive soils must assume a

certain degree of responsibility for homeowner improvements and for maintaining conditions

around their home. Provisions should be incorporated into the design and construction of home-

owner improvements to account for the expansive nature of the on-site soils material. Lot main-

tenance and landscaping should also be conducted in consideration of expansive soil character-

istics. Of primary importance is minimizing the moisture variation below all lot improvements.

Such design, construction and homeowner maintenance provisions may include:

➢ Employing contractors for homeowner improvements who design and build in
recognition of local building code and specific site soils conditions.

➢ Establishing and maintaining positive drainage away from all foundations, walkways,
driveways, patios, and other hardscape improvements.

➢ Avoiding the construction of raised planters adjacent to structural improvements.
Alternatively, planter sides/bottoms can be sealed with an impeiiiieable membrane
and drained away from the improvements via subdrains into approved disposal areas.

➢ Sealing and maintaining construction/control joints within concrete slabs and walk-
ways to reduce the potential for moisture infiltration into the subgrade soils.

➢ Utilizing landscaping schemes with vegetation that requires minimal watering. Alter-
natively, watering should be done in a unifoiiii manner as equally as possible on all
sides of the foundation, keeping the soil "moist" but not allowing the soil to become
saturated.

➢ Maintaining positive drainage away from structures.

PACIFIC SOILS ENGINEERING, INC.
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➢ Roof gutters are considered an effective means of drainage. The roof gutters, if
installed, should be outletted in such a way that positive drainage away from all
structures and planters is maintained.

➢ Avoiding the placement of trees closer to the proposed structures than a distance of
one-half the mature height of the tree. Alternate placement of trees (closes to the
structures) may be perfoimed based on recommendations from a qualified landscape
architect.

➢ Observation of the soil conditions around the perimeter of the structure during
extremely hot/dry or unusually wet weather conditions so that modifications can be
made in irrigation programs to maintain relatively constant moisture conditions.

Sulfates

During the preliminary geotechnical investigation for the project, selected soil samples were

tested for the presence of soluble sulfates. The samples were found to have sulfate concen-

trations, which were in the "negligible" to "moderate" range of sulfate exposure as classified in

accordance with Table 19-A-4 of the UBC.

Homeowners and/or residents should be cautioned against the import and use of certain inorganic

fertilizers, soil amendments, and/or other soils from offsite sources in the absence of specific

information relating to their chemical composition. Some fertilizers have been known to leach

sulfate compounds into soils otherwise containing "negligible" sulfate concentrations and increase

the sulfate concentrations in near-surface soils to significant levels. In some cases, concrete

improvements constructed in soils containing high levels of soluble sulfates may be affected by

deterioration and loss of strength.

Site Drainage

The homeowners and/or residents should be made aware of the potential problems, which may

develop when drainage is altered through construction of retaining walls, swimming pools, paved

walkways, patios, etc. Ponded water, drainage over the slope face, leaking irrigation systems,

overwatering or other conditions that could lead to ground saturation must be avoided.

No water should be allowed to flow over the slopes. No alteration of pad gradients should be

allowed that will prevent pad and roof runoff from being directed to approved disposal areas.

PACIFIC SOILS ENGINEERING, INC.
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As part of site maintenance by the homeowners and/or residents, all roof and pad drainage

should be directed away from slopes and around structures to approved disposal areas. All

berms constructed and compacted as part of fine grading and should be maintained by the

resident. The recommended drainage patterns established at the time of the fine grading

should be maintained throughout the life of the structure. No alterations to these drainage

patterns should be made unless designed by qualified professionals in compliance with local

code requirements.

Slope Drainage

The homeowners and/or residents should be made aware of the importance of maintaining and

cleaning all interceptors' ditches, drainage terraces, downdrains and any other drainage devices

installed to promote slope stability. Backdrain and subdrain outlet pipes, that may protrude

through slope surfaces at the completion of grading operations, are designed to conduct subsur-

face water away from compacted fill sections and buttress/stabilization fills. These pipes, in

conjunction with the graded features, are designed to promote project stability and must be

protected in-place and not altered or damaged in any way.

Planting and Irrigation 

Seeding and planting of the slopes should be planned to achieve, as rapidly as possible, a well-

established and deep-rooted vegetal cover requiring minimal watering. It should be the

responsibility of the landscape architect to provide such plants initially and of the residents to

maintain such planting. Alteration of such a planting scheme is at the resident's risk. The

homeowners and/or residents are responsible for proper irrigation and for maintenance and repair

of properly installed irrigation systems. Leaks should be fixed immediately.

Burrowing Animals 

The homeowners and/or residents must undertake a program to eliminate burrowing animals.

This must be an ongoing program in order to promote slope stability.

Homeowner Improvements

Homeowner and/or resident improvements (pools, spas, patio slabs, retaining walls, planters,

etc.) should be designed to account for the nature of the project. Design considerations on any

PACIFIC SOILS ENGINEERING, INC.















































































































































































































http://pubs.usgs.gov/fs/2011/3139
http://pubs.usgs.gov/of/1996/ofr-96-0263/geoset.htm
http://www.water.ca.gov/groundwater/bulletin118/basindescriptions/4-12.pdf
http://lacitysan.org/irp/drafteirsections/013_3.9-geology.pdf
http://lacitysan.org/irp/drafteirsections/013_3.9-geology.pdf
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Appendix B: Fuel Modification Zone - 200 feet wide
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